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Special considerations in designing single-phase asynchronous
motors, Vest, elektroprom. 28 no,10:28-35 0 '57. (MIRA 10:12)
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1, Institut elektrotekhniki AN USSR,
(Blectric motors, Induction)
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POSTNIKOV, I.M., doktor tekhnicheskikh nauk, professor,
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- Og calculating electromegnetic forces in transformer windings,

Elektrichestvo 8:9~15 4g '57. , (MLRA 10:9)

1, Kiyevskiy politekhnicheskly institut.
(Electric transformers)
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AUTHOR: POSTNIKOV,I.H., Prof., Dr. techn. sc. 105-8-2/20

TIPLE: “On the Calculation of Blectrodynamic Forces in Y'ransiormer
Windings. (O rasch#te elektrodinamicheskikh sil v obmotakh
transformatorov, Russian)

PERIODICAL: Elektrichestvo, 1957, _Nr 8, pp 9 - 15 (U.S8.S.R.)

ABSTRACT: A simpler and theoretically better founded method of calculation
is given here. The assumptions are equal to those usually made
in the calculation of mean forces. The axial forces of symmetri-
cally arranged windings, and those of different lengths of
windings are calculated. The forces are described by relative
short-circuit parameters. Thereafter the axial compressive
forces are investigated in the case of symmetrical arrangement
of the windings and it is shown that in this or in the case of
a small asymmetry the axial forces of the current in winding
1 tend to pull apart the winding 2, whereas the axial forces
of the own current of winding 2 tend to press them together.

As far as the magnetizing force of both windings is equal,
both forces compensate éne another and only the axial compressive
forces of the own dispersion streams of windings 1 and 2
resp. remain. A more accurate method for the calculation of
Card 1/2 radial forces and an example on it are alsoc given.
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AUTHOR: _§g§531k91+_ILML, Doctor of Technical Sciences and
damenko, A.I., Engineer.

TITLE: Special Peatures of the Design of Single-phase Induction
Motors. (Osobennosti proyektirovaniya odnofaznykh asinkh-
ronnykh elektra_dvigateley)

PERIODICAL: Vestnik Blektropromyshlennosti, 1957, Vol.28, No.lO,
pp. 28 - 35 (USSR)

ABSTRACT: The main types of single-phase induction motors are
described. The simplest is a three~phase motor with one-phase
disconnected. The starting characteristics of such a motor
are poor and a starting winding is provided and supplied through
a reactance. In order to improve the starting characteristics
it is necessary to depart from the best phase zone for a
single~phase winding. The power of the motor may be increased
by using the starting windings during normal operation and
supplying them through a capacitor of such a size that a cir-
cular rotating field is set up in the air gap. If the capa-
citor is of such a value that there is resonance between the
capacitor and the auxiliary winding the sterting torque can
be high. When high starting torque is not required it is

. better to use a small capacitor. Different connections of

d8rd 1/4 €apacitor that are considered include parallel and series-

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342620012-0"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342620012-0

el S TerE i

110-10-6/18
Special Features of the Design of Bingle-phase Induction MHotors.

parallel and the use of a capacitor in one phase of a standard
three-phase winding.

The use of motors in which the rotor current is displaced is
then considered. Yu.S. Chechet proposed to use normal three-
phase motors for outputs of up to 5 kW without any modifications
as single-phase capacitor motors, single-phase capacitor start
motors or rheostat motors or as single-phase capacitor motors
with rheostat starting and he also suggested that standard
series A induction motors fully meet the demands for agricul-
tural drives including single-phase current, provided that the
production of starting equipment is organised.

D.I. Sekretev concluded that motors in which the rotor
current is displaced are quite unsuitable for single-phase
supply. As the results of tests on single-phase capacitor
motors obtained by re-winding three-phase motors he showed that
if rotor current displacement is used it is difficult to start
the motors. These motors had a fractional number of stator slots
per pole and per phase so that there were a number of even and
0dd harmonics in the m.m.f. curve. Because of this, Sekretev's
conclusion is not valid and investigations on single-phase
capacitor motors carried out in the Electro-technical Institute

Card 2/4of the Ac.Sc. of the Ukrainian S8R showed that motors with
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Special reatures of the Design of Single~phase Induction Motors., *
rotor windings and to make some increase in the air gap. The
Kharkov Works have used brass squirrel cage windings for capa-

citor motors for use in electric tractors. High-resistance
rotors have also been used fo i

rotor and stator and the influence of the width of the phase
zone on the power of the motor is considered. The power of
single-phase capacitor motorg producgd froum three-phase motors
- when the phase zones are 120 and 60~ when operating with
approximately equal phase current are. 15-20% less than the
power of the initial three-phsse motors. 8ingle-phase capacitor
motors with phase zones of 90" are of &% less power than the
corresponding three-phase motors, This means that the use of
a three-phase motor as single-phase with capacitance in one
phase increases the cost by 10 - 18% compared with the cost of
a motor with symmetrical windings.
There are 8 figures, and 5 Slavic references.

ASSOCIATION: Electro~-technical Institute of Ac.Sec. Ukrainian SSR.
(Institut Elektrotekhniki AN USSR)

SUBMITTED: February 19, 1957.

&HI&PE Library of Congress
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LUGOV0Y, V.S5.; POSTRIXOY, I.M.
_ ~ _
Method for ths electrical calculation of resonant circuits with
compensation of losses. Trudy Inst,vod.khos.i energ.AN Kir.SSSR
no.3:97-112 '56. (MLBA 9:11)
(Blectric circuits)
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o Use of s0lid poles in larze bydroulie generoters, Vest., elekiropron.
27 no. 11:38-40 1 155 (HI24 o:12)

L

1. Xiyerskiy vpolitekiwicheskiy il stitut (for Postnikov ord Pav .
2. Khartkovskiy Zlokiromciin i twvogencrotornyy za

for Berusuio.

(Zizetric genorators)
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iéfﬁb&éjfdf'the theoretical study of single-phase capacitor motors

Sbor.trud.Inst.elektrotekh.AN URSR no.14:5-51 '56. (MLRA 9:12)
(Blectric motors, Induction)
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POSTNIKOV, I,M., doktor tekhnicheskikh nauk, professor; AKAMENKO, A.I.,
e,

Parameters of an equivalent circuit and an accurate circle diagram
of an aaynchronous machine. Elektrichestvo no.12:25-28 D 's5.
(MLBA 9:3)

1. Institut elektrotekhniki Akademii nauk USSR,
(Blectric machinery)
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: ﬂ/ﬂO.’o. PARAMETERB OF THE MZUWALE‘W mﬁggﬁ AWD - .
-io L OF THE EXACT CIRCLE DIAGRAM: OF ous - . -
S - MACHINE.  'L,M:Postnikov and A.l:Adamenko. - . T
_‘ ETcETrlcEeatvd‘"NﬂS"’N’ﬁ, 2, 2528, In Russian.
It is often ndvls1ble to. uans((-rm the T-type equlvalent
. r\\‘/ circuit into the I-type clreuit for plotting an accurate eircle
diagram of an asynchronous machiae with constant parameters. -
- However, ‘widely uscd methods of determining the paramcters |
~of the secondary circult and the angular displacement of the :
- co~ordinate Rxes of the secondary circle are not always -~
-correctly a. ;:led, e.g. the value and directfon of the dlsplace-
-ment nnglc [ -d on the ratio of rrslst:mces and reactances ..
of primary 3 :1agnetizing circults which {s not considered -
_in' the usual n.oi:od. The correct method of determining the
" impedance of thi: main circuit is presented Also, a'simple-
" method of plotting the circle of the m1gneu..lng currend is ',
- 'explained. The diameter of. this circle is equal to.the diameter
*"of the eircle of the primary current multiplied by lhe ratfo of
the.modull of the impedances of the primary and magnetizing
‘cireuits.: Plomng of magnetizing current circle enables the
st cfrcctive currerits of the T-type equivalent circult to'be deter- - -
77 mined graghically. The ratio of the impedances of primary and -
¢ - magnetizing circuits dctcrmincs the cholca of the method of
s:plotting the circls diagrams. u this ratio 1s smatler than'a
certnin value, simpler cqu\vﬂcm cireuits and circle diagrams .
_may be'used for the representation of {he asynchronous machine
"IV is 3zo shown that the conalderation of the fron losgen by -
. Insertlon of active resistances Into tho magnetiaing éircult may
“ha thm)munlly intieepretad by lnlrm!uc\mu of the comp!c
ym,nmln, permmncc Coer ey - B.F, Kn\m
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NP&?{NBIKOY! I.}_L.M;_.&HOVIKOV, AV,
Asynchronous moment, created by the excitation winding closed at the
cepacitance in a synchronous machine. Fauch.dokl.vys.shkoly; elektro-
mekh, 1 avtom. no,1:89-92 '59, (MIRA 12:11)

1. Rekomendovena kafedroy elektricheskikh meshin Kiyevskogo ordena
Lenina politekhnichseskogo instituta.

(Electronic machinery, Synchronous)
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PERIODICAL:

ABSTRACT:

Postnikov, I, M., Dootor of Technical - SOV/105-59-7-2/30

Sciences, Professor, Lishchenko, A. I., Candidate of Technical
Sciences (Kiyev)

On the Calculation of the Characteristics and the Overloading
Capacity of Compounded Synchroncus Motors (O raschete kharakteristik
i peregruzhayemosti kompaundirovannykh sinkhronnykh dvigateley)

Rlektrichestvo, 1959, Sr 7, pp 8 - 1} (UsSsR)

The results obtained by an experimental investigation and precise
desoription of the methods of calculating the characteristics and
overloading capacity of compound motors, which have already been
dealt with by other papers (Refs 1,2) are discussed. The experimsnts
were carried out on a motor of the ASIK-type having a power

owtput of 40 kw, 380 v, and 1000 rotations per minuta. The process
of calculating the excitation system and the characteristics of the
motor is described. Analytical and graphical methods of developing
operational characteristics, and, finally, experimental and
calculated results are compared. This comparison shows the
gatisfactory results are obtained by the calculation method

described. The experiments carried ait with syncpronized
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Ou the Calculation of the Characteristios and the o
Capaoity of Compounded Synchronois Motors Overlosding 30V/105-59-7-2/ 30

asynchronous motors showed it to be of advant

; age to use them b
in the case of direct and indirect compounding, eapeoiallye:n ;:::h
cases in which an increase of coaT of the devices without using

any special means of comperisation is d
and 3 Soviet references. esired. There are 4 figures

January 3, 1959
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POSTNIKOV.,I,M-w\doktor tekhn,.nauk prof,; ADAMENKO, A.I., kand.tekhn.nauk

Reserves should be used more fully in the electrification of

railroads with single-phase alternating current. Izv.vys.
ucheb.zav.; energe 2 no.8:1-3 Ag 's59, (MIRA 13:2)

le. Institut elektrotekhniki AN USSR.
(Railroads--Blectrification)
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TCSTHIRCY, I. S., Engireer

e

"Regularities in Decressing the Cencentrsiion of Crgenic Contarinsicrs Duris
Decontarination of Sewege and Their Utilizetion for Caleulation of Eiclogics
Filters With High Loading." Thesis for degree of Cand. Technicsl Sci. Sur 1¢& Vay
50, Acedeny of Municipel Econcmy imeni K. D. Famfilov,

Surmery 71, . Sep 52, Dissert-tions Yresenuted fer Degrees in Science snd Engineerine
in Moscew in 195G, Fror Vechernysys roskva, Jan-Dec 1950,
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POSTNIKOV, 1.S.

Planning aeration tanks with noparate reactivation of aludge.
Vod, i san. takh, no.8:17-19 ag '8, (MIRA 11:9)
(Sewago-~Purification)
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BEZENOV, V.V., kand. tekhn.nauk; MASIENNIKOV, N.A., kand,tekhn.nauk;

/mhégﬁ:' kand, tekhn. nauk.
A

:ec}'mnical spray-jet-type aerator, Gor. khoz. Mosk. 32 no.9:26-27
58 (MIRA 11:9)

(Sewage-~Purification)
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POSTNIKOV, I.S.; ARUTYUNYAN, K.G.; TUGUSHEVA, N,Yu.; EL', M.A.; KARYUKHINA,
T.A.

Semi-industrial studies of air tanks or clarifiers developed

by the Academy of Municipal Economy at the Kur'ianovskii aeration

station. Sbor. nauch. rab, AKKH no,6:15-35 161, (MIRA 15:3)
(Sewage-—Purification)
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POSTNIKOV, I.S.; BELYAYEVA, M.A.; TSITOVICH, S.I.

Horizontal primary clarifiers and activated sludge precipitation
tanks, Sbor, nauch, rab, AKKH no.6:36-51 '61, (MIRA 15:3)
(Sewage—Purification)
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BEZENOV, V.V.; POSTNIKOV, I.5.; FIKHMAN, A.M.
RN S Y A0 O

' ' 1iquid
Investigation of the process of using oxygen for ‘|
waste mixturss -having active slime. Vod. i san. tekh. no,

8:22-26 Ag '56. (MLRA 9:10)

(Sewage--Purification)
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POSTNIKOV, I.S.

N‘f)‘ﬁ” NM;‘&:-
Calculating aero-tanks.
0 'sé.

.tekh, no,10:28-31
Vod., i san.te ( 10:2)

(Sewage--Purification)
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* POSTNIKOV, L.S.; TSITOVICH, S.I.

Daily automatic sampling of waste waters, Vod, i san, tekxh, no,4:29-30
Ap '57. (MIRA 10:6)

( Seiago-Qhé}ya is)
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POSTHNIEOV, Igor' Sergeyevich; TSITOVICH, Sergey Ivanovich; TUGUSHEVA,
Narkis Tosifovnae; RACHEVSEAYA, M.I., red.izd-va; SHLIKHT, 4.2,,

tekhn.red.

[Preliminary purification of liquid wastes with the use of

activated sludge] Predvaritel'naia ochistka stochnol zhidkosti

metodom biokoasguliatsii, Pod obshchei red. I.5.Postnikova.

Moskva, Izd-vo M-va kommun.khoz. RSFSR, 1958. 86 p. (MIRA 12:4)
(Sewage--Purification)
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POSTNIKOV, I.S,., red.
(LT e —

[Purification of waste watsrs in aeration-settling tanks of the

Academy of Municipal Service] Ochistka stochnykh vod v aerotenkakh-

otstoinikakh AKKH, 11p (Akademiia Tommuyal'nogo khoziaistra

Informatsionnoe pis'mo,:no. 3) . (MIRA 14:1)
(Sewage-~Purification)
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POSTNIKOV, I';S.; BELYAYEVA, M,A,; FROLOV, F.A.3 TVANGVA, 0.D.
Pﬁ&wéitmy of metbods for improving the aclive sludgizrggenfz§tion
| . - dy AKKH nc.20312-22 '63.
process in air tanks, Nauch. tTudy o 18:12)
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POSTNTKOV, T.8.; KHARIZONOV, D,F,; KOMAROVA, N.P.; BELYAYEVA, M.A.

{ i te s Nauch.
Purification of city waste water in highk biofilters,
trudy AKKH no,20:23-39 '€3. (MIRA 18:12)
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POSTNIKOV, I.S.; ARUTYUNYAN, K.G.; TUGUSHEVA, N.I.; EL', M.A.;
KARYUKHINA, T.A.

Investigating the operation of an air sedimentation tank at the
Kur'yanovo aeration station, Nauch, trudy AKKH no.20:80-96 '63.
(MIRA 18:12)
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POSTNIKGV, L.S.; ARUTYUNYAN, K.G.; TUGUSHEVA, N.I.
laboratory i.nvestigam.bn of the process of wasie water purification
with the separate regeneration of active sludge. Nauch, trudy

AKKH no,20:40-54 163, (MIRA 18:12)
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POSTHIKOY, Izor! Semsmovich; RACHEVSKAYA, M.I., red,izd-va; VOIKOY, S.V.,
tekhn.red,

(Purification of sewage in ths German Democratic Republic)
Ochistka stochnykh vod v Germanskoi Demokraticheskol Regpublike.

Moskva, Isd-vo M~va kommun.khoz BSFSR, 1959. 113 p.
i (MIRA 14:3)
(Goruany, Rast—Sewage--Purification)
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RUBINSHTEYN, R.N.; POSTNIKOV, I.V.; VASIL'YEV, I.G.

~—

Study «n'diffusion under nonlinear boundary conditions, Zav,
lab. 30 no.7:806-812 '64, (MIRA 18:3)
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POSTNIKOV, 1.V.; RUBINSHTEIN, R.N.
_ POOINIRUNy *eloy | _‘
¢ diffusion znd solubility ol

jents of P
Determination of the coeffis 1ab, 27 no.11:1364~1359
volatile elements in solid solutions. Zav.le (MIRA 14:10)

' 1 L2
¢ (Solutions, Solid) (Diffusion)
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'+ The: impurity distnbuvion in’ . ' : .
“ration: 1s gtudied: analy’(:;i.cally° ‘When :the vapor dg in equilibrium with the so0lid .
f’l')hase and’ oonsists of monatomic, molecules, the- problem is.ghown to. be linear. .
“For this cage, 5 “the" concentration at any point within the body can be estimated -

0 within 3%.a8: the sum of ‘the: ooncentrations _'at the aurface and in the volume, .
U(z,‘_) 2’7y s drawn in the form'of & nom For Ahe T
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utions of these equations ‘are discussed briefly for U& 1 . -
“end U >> 1, and then a numerical solution is:obtained for-n =.2'and ia ‘plotted - -
graphically, ‘Also plotted are tho functions dU/d@ vorsus @ and tho. concentra~
~tion distribution C(x) from the equation™- .- L e

‘The asymptotic so

2 wa - 8

: ji_;._ac, s
, ’Q;ax L}-’-'—-‘l'é‘

- These results’ are ahoun to be directly applicable to the desorption process with . .
convex Freyndlikh type isotherms, - Ozfig‘;art‘;».vpas:f;_ziz. e_qugtioqa and‘j fj.gprea.
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_ s/03%2/61/027/011/005/014
1§. 7500 3412/4104 /011/005/01

AUTHORS s c;ggfﬁgiggzl_zirjjj and Rubinshteyn, R. N.

TITLE: Determination of the diffusion coefficients and the scluniliity
of volatile elements in a solid solution

PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 11, 1961, 1364-1369

TEXT: The authors describe a method for determining the diffusion coeffi-
cients and the relation between the vapor pressure and the concentration
of volatile admixtures in a solid solution. This method is then used to
determine the diffusion coefficients and the concentretion of antimony in
germanium. It is based on the theory of regular conditions. The sample
used is alloyed with a volatile admixture and then annealed in vacuca,
After a certain time, the concentration of the alloying component iz .lven

o Aot . o
by C(x, ¥, z,t) = A exp { - 25—— £(x, yy, 2,A) (1). Since the distritu-
tion functior f (x, y, 2, is not time-dependent and if radioisotopes ar

Card 1/§ )
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Determination of the diffusion ... B116/B102

alloyed, the following relation #ill be valid under regular conditions:

25
= -0.43 AEEL + const (3), where A is & constant determined by thie )Z

o] —_
S

shape of the sample ani by the dimensionless parameter ”D E{x 7o
h

does not depend on the amount of admixture and on the metl 4 of additionj
A is a constant dependent on the initial distribution; D 1 the diffusicn
coefficient; 1 is the characteristic dimension of the samp ¥ is the
rlihmetxv mean of the thermal velocity of the volatile
somodation coefficient; f=¢ where

n -
surface’ “surface’
concentration of diffusing admixture at the surface of
n 15 vhe concentration of diffusing admixture in

surf.c

(where & ig in eguilibrium xith C ¥ I
surface

surface
intensity of the sgmple, and I is that of a standard.

listribution expressed DY (1) w111vremain unchanged even at another

CudQﬁg/
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Determination of the diffusion ... B116/B102

temperaturs. This fact may be utilized to study the temperature dependeznce
of diffusion coefficients on one and the same sample. Volatile admixtures
can be introduced into semiconductor materials by vapor annecaling. i . vepor
pregsure of the volatile substance nas to be much lower then the
equilibrium pressure; otherwise = new phase might occur at the surface of
the semiconductor. In their experiments, Lhe authors slloyed a germanium
gsample with antimony in a special device. The admixture was evaporated
in the same device. The sample whose temperature was kept constant was
annealed in another device. Annealing took 6-12 hr. The samples were
periodically taken out of the furnace, and the concentration of residusl
admixtures was determined. The diffusion coefficients, the constant

DO = 2.4 cmz/séc, and the activation energy B = 47,000 cal/mole nere

determined from Eq. (3), and the experimental curves. The following
method is recommended for simultaneous determination of the equilibrium
concentrstion at the semiconductor surface and of the diffusion
coefficients at two different temperatures: The amount of admizture
remzining in the sample after vacuum annealing can be expressed by

.
card 3/6 S
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: Dyt Dy Y
. 8 ;: (1 —exp {_n= (2e4-1)2 - 1: }cxp [—1:’(‘2/:-}- 1y —7,——}
Cls = = 2+ 1)
kO

(5)

if ;E%;h 1. q is the amount of substance diffusing into a flat plate

during the time t (if —Bl‘) 1); C, is the concentration which is in

equilibrium with the vapor pressure over the pure volatile component
at the temperzture of the lovi-temperature region; s is the surface area

of the plate; D1 and D2 are the diffusion coefficients obtained by

annezling in vapor and vacuo, respectively, at different tempe ratures; t
and .~ are the corresponding annealing times. Next, q is determined after
annealing, and the experimental points are entered in the diagram (Fig.5).

Cols and 1/1)2 as well as 12/D1 are simultaneously obtained from the

ordinate, the abscissa, and the z-curve parameter, respectively, with

which the experimental points agree. Co’ D1, and D2 are obtained from

these data. A paper of V. M. Kozlovskaya (R. H. Rubinshteyn,
7. M. Kozlovskaya. Fizika tverdogo tela, 3, 11 (1961)) is mentioned.

Caril 4/6 gg
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There are b figures, 1 tuble,und 7 references: 2 Soviet and 5 non-yoviet.

Tne four most recent references to the Bnglish-language publications read

as follows: ¥. if. Swits, K. C. ililler. Phys. liev., 104, 1242 (1956);

K. €. Miller, IF. il. Smits. Phys. iev., 107, 1, 65 (1957); M. C. Coupland.

Eroc.)fhys. Soc., 73, 4, 472 (1959); K. Lenovec. Appl. Phys., 28, 4
1957). ;

D1t

._——2—-,

1

Fig. 5. ——37 =t ; . at different values of the parameter z =
0
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AUTHEORS:

TITLE:

PERIODICAL:

ABSTRACT:

S0V/32-24~9-32/5
Rubinshteyn, R. N., Postnikov, I. V., Iyevlev, 4. P.
The Analytical Part of the Apparatus for the Vacuum Extrzct’ on
of Gases Without Mercury (Analiticheskaya chast® ustanovki di7z
vakuumnoy ekstraktsii gazov bez rtuti)

Zavodskaya Laboratoriya, 1958, Vol 24, Nr 9, pp 1135~1141 (USSR}

An apperatus is described by means of which the
HZOg 002, and CO; and, from the difference, the

and nitrogen can be determined., The arrangement of the analytizal
part is described as a special feature and illustrated by a
diagram; this part functions on the principle of fracticnal
freezing-out between the gas scurce and the diffusion pump. It
can be seen from the oparation, among others, that hydrcgen and
CO are oxidized to water and 002 by copper oxide in a furnase,

The pressure, measured by a tube LT-2 or another mancmeter of
the Pirani type, determines the uiirogen and argon contents.

It is supposed that the described pattern is appliicable orliy to
the range of a Knudsen flow. The operation of the oxidation
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o , S0V/32-24-9-32/5
cal Part of the kpparatus for the Vacuum Extracéion of9G25{:5
cury f Gasas

furgace is investigated more precisely and a number of mathe-
@atlcal explarations are given. The calculations menpfoénékmﬂ'
it possible %tc choscse parameters; with any type of ox;dégi*{‘>
furgace, which secure a certain Process tim=2, or viﬁn‘ .
matisr how the oxidation furnace is buiit. I; ordngvéo N
Accuracy of the analysis, a gas mixture 5f knawn ;ontpﬁt”

H,, €0, CO, and W, table

amoni gthers, that at temperatures below 10009K there is a
complete idati ni )
omp oxidation of H2 and CO; which process occurs, hewaver,

£
at a significantly iower velcecity below 670CK
There are 6 figura 3 ’ :
2re ar es, 3 tables, and 1 reference vhinch
Soviet, ? erence; whizh is
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Moving Pictures

Consolidate cur geins. Kinomekharik no. 4 1952

‘Monthly List of Russian Accessions, Library of Congress, June 1952, Unclassified
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-n-_»t:he study £ the kinetics and mechanism of> chemical‘"
compounds -

gani mechanism chemlluminescence, radical re-
‘spectrum, hydrocarbon-oxida ion?-hydroperoxide_decompo-

4 produced by recombinationl
Measurement 6f the’ intensit f_,hemiluminescence at! var-z-‘
‘ious temperaturea provides a rapid method for de erm ning the: 1 nitiation rate or’
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C A PosTriIKOV, L™

PR crmney sas mems
Kinetics of the ‘Kd"?‘h of pyt acid at dit.
(erent pH's. L. M. rostnikuy (Moscow State Univ..
Vestnib Moshow. U-n'r.“!’."No?“&”Sn. Fis.-Mat. § Estest.
Naxk No. 3, 03-7(1\050)‘——'"1: rutes of the Liydiotynis
Py HO — 20077~ 4 21t in 0.012 M sotu. in
10 at 1007 were detd. ut different pil's, corresponding to
different Nw pytopliosphates, by pptn. with ARNOy und
acidimetsic titration wi phenol red. The rates are Ist
weder, with the lollovinf values of the rate const.  (scc.”)
and the half time ¢ Cnin.): HP: (pH 1.02) k- R
P (LR P 14.0; Nall (pil QA7) N4 X0 [ P
Nughtolut {(pH A x 1o M 1K N i (it Tt}
STROX S, 1e.0, the walue ol ¥ = 1.7 ) 1 Y Ny
1Oy (pil 9.33) detd. by Beil ( Colodl, Ikt these data;
& increases rapidly with falling pHi in the high-pli tange.
and much mote slowly in the low-pli runge. N. Thon
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EGession WR: ARMOOIS

| §/0048/63/027/006/0735/0738
h 7L

o AUTHORPostnikov. L. M,; Shuvalov, "y, Fei Shlvapirrtiokh, V. Ya. 5 \
e -fmm:-ivnétﬁié "of ‘chemiluminescence associated with low-temperature oxidstionlof - '
acetaldehyde\[Report of the Eleventh Conference on Luminescence held in Minsk
. Trom 10 to 15| september 18621 - R |

: ‘ : v 27 ,no 6, | 1963, 7735-738

' TOPICTAGS: : ¢héﬁliiﬁiniheéc¢n¢é; vapbrphase.»zv'éa.étki_dﬁs', "r‘éactiohvkinet'ics ;

° ABSTRACT: ._Chemiluminescence '-‘,’luminescénce,aécompa’nying"cheinicel reactions - hes
. '-'been'underi_s‘budy‘ at the I te of Chemicel Physics ‘of_the Academy of Sciences

o -SSR for several years, ‘and it hes been established that the emission eppears as

©..  aresult of radical recombinztion. .Most of the previous studies, however, vere
w0 concerned with reactions in the. liquid phese. . Accordingly, it was deemed of
: " {nterest to investigate reactions in the vapor ‘phase. Chemiluminescence has been
- observed (in some cases for the first time) - incident to decomposition of methyl

Ccard 1/2
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- hydréperoxide,-oxidational decomposition of .deuteric butyl peroxide and
-/ azomethene, slow oxidation of n-butane, ethyl.ether, acetaldehyde, etc. The

. . present experiments were carried out in a 550 cc molybdenum glass reaction vessel
i - at temperatures from 100 to 200°C and initial pressures from tens to hundreds mm
~.. - _Hg. The veriations in chemiluminescence and pressure were recorded sutomatically;
+ . when indieeted, the end products were subjected to chemical analysis. The time
- * .. variation of the chemiluminescence incident to oxidation of acetaldehyde proved
i~ to be distinctive; most curves exhibit two peaks; one sherp, the other flat (the
.7 time curves end spectra for oxidation of acetaldehyde are reproduced). This

" indicates that the reaction proceeds in two-stages. Hence observation of
chemiluminescence provides a means for studying the kinetics of some chemical

i reactions. Orig. ert., has: 3 figures. = -

| ASSOCIATION: *Institut Khimicheskoy £iziki Akedemii nauk SSSR (Institute of
-Chemical Physics, Academy of Sciences, SSSR) e o

SUBMITTED: 00 . DATE'AGR: OLjul63 . ENCL: 00 :

i sUBCODE: PHM,CH ~ NREEFSOV: 006 OTHER: 006
4 Cord 2/2..:’.,8',.’,.‘,;’_;L.v' L an e e e e
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POSTNIKOV, L.M.; SHLYAPINTOKH, V.Ya,; SHUMILINA, M.N.

Chemiluminescence in slow chemical reactions, Part 4: Chemiluminescence

used in studying the kineties of gas phase oxidation. Kin. i kat. 6 no.2:
185-195 Mr-Ap '65. (MIRA 18:7)

1, Institut khimichsskoy fizikl AN SSSR.
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SHLYAPINTOKH, V,Ya.; POSTNIKOV, L.M.; KARPUKHIN, O.N.; VERETIL'NYY, A.Ya,

Chemiluminescence during slternating current elec trolyais}.ﬂﬁm]:’;i:ié;.
khim. 37 no.1022374-2375 O 163, ( :
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SHUVALOV, V.F.; VASIL'YEV, R.F.; POSTNIKOV, L.M.; SHLYAPINTOKH, V.Te.

Pormmtion of excited formaldphyde molecules by low temperature

]
oxidation of amcetaldehyde. Dokl. AN S38R 148 no.Z8388---3‘?(!‘)[]}3l 1(63:.2)

1. Institut khimicheskoy fiziki AN SSSR, Predstavleno akademikom

V.N. Kondrat'yevym.
(Pormaldehyde) (Acetaldehyde) (oxtdation)
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POSTNIKOV, L.M.; SHLYAPINTOKH, V.Ya.

Mechanism of the formation of excited formaldehyde molecules in
oxldation reactions. Dokl. AN SSSR 150 no.2:340-342 My '63.

(MIRA 16:5)
1. Ins-tiiut khimicheskoy fiziki AN SSSR. Predstavleno akademikom
V.N.Kondrattyevym. .
-(Formaldehyde) (Oxidation) (Reaction, Rate of)
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POBTNIKOV, L.M,; SHUVALOV, V.F.; SHLYAPINTOKH, V.Ya.

Nature of chemiluminescence in the reaction of low-temperature
oxidation of acetaldehyde, Izv, AN SSSR, Ser. fiz. 27 no.b:
735-738 Je 163, (MIRA 16:7)

1. Inatitut khimicheskoy fiziki AN 83SR.
(4cetaldehyde--Spectra) (Chemical reactions)
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AUTHORS : Shuvalov, V. F.y Vasil'yev, R. F., Postnikov, L. M.,
Shlyapintokh,_v. Ta. ; . ’
TITLEx Formation of ekcited’formaldehfﬁe‘mplecules in low-temperature

oxidation of acetaldehyde

PEAIODICAL:  Akademiye nauk sss. Doklady) v. 148, no. 2, 1963, 388-390

TExT: The project consisted in deternining the chemical nature of ﬁgfh'. .TF
juminescent particles in the oxidation of acetaldehyde. It is proJ% Khat V
ence -is connected with the formation of ex-

in this reaction the luminesc

cited formaldehyde molecules. Chemi-luminescence in reactions which pro-
_ceed under formation of alkoxy raodicals is also explained in this way. The
luminescent particles in the slow oxidation of acetaldehydé in the gas phase
are identified experimentally by taking the chemi~luminescence spectra with
a high-power spectrometer developed by R. F. Vasil'yev, S. M. Petukhov and
T. N. Zhuchkova; the instrument is described in ZhF¥h, V. 36, No. 10, 2284
(1962). The chemi-luminescence spectrum of a mixture of 50 mm Hg acetalde-
hyde and 47 mm HE oxygen was taken at 182°C, chemi-luminescence having a
maximum value. The kinetic'c&rve of chemi-luminescence has two peaks. In

Card 1/3
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L o g/020/63/148/002/031/031
Formation of excited formaldehyde... B124/B166

the section following the aecond peak the intensity of luminescence changes
but little with time. It has -been found that the spectrum teken in this
section practically coincides with the fiuvorescence spectrum of formalde-
hyde. The formation of formaldehyde in the reaction products is proved
also by chemical analysis. MWith the aid of .light filters it was shown that
between 180 and 420°C the position of the luminescence maximum and the total
shape of the spectrun do not change. Hence it can be concluded that also
at temperatures below 1800C thle second luminescence maximum is related to ¢
~the formation of formaldehyde. The kinetic curves of luminescence at 1829¢C

and with a composition of the mixture of 50 mm HE CH30H0 and 35 mn Hg O2 v

were taken at 370, 425, and 510 mu, It was found that the intensity ratio -
remains practically constant. This proves that also in the region of the
first peak, luminescence is connected with excited formaldehyde molecules.
This example shows that the reactions necessary for the formation of excited
formaldehyde molecules take place not only in cool flames but even at much
‘lower temperatures., There are 3 figures. : ’

ASSOCIATION: Inmstitut Khimicheskoy fiziki Akademil nauk SSSR- (Institute
of Chemical Phyasics of the Academy of Sciences USSR)

'
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AUTHORS: Avramenko, L. I., Xolesnikova, R. V., 62-58-3—3/50

Pogtnikoy, L, M.
(‘«.;;‘.:gui-‘..':*'ﬁ\u B G R A Tl -L‘:‘;:_

TITLE: A New Method for the Determination of the Velocity Constantis
of the Elementary Reactions of Atoms and Radicals (Wovyy
metod opredeleniya konstant skorosteyﬁlementarnykh reaktsiy
atomov i radikalov)

PERIODICAL: Izvestiya Akademii Nauk SSSR,Otdeleniye Khimicheskikh Hauk,
1958? Nr 3, pp. 277-284 (USSR)

ABSTRACT: The authors suggested a new method for the determination of
the above-mentioned velocity constants which was worked out
by them. This method avoids many & difficulty connected with
the measurement of the absoclute concentration of the atoms.
The reaction of the oxygen-atom with different molecules
serves as example., All processes which take place in the ex-
periment are schematically represented (see scheme pp. 277
and 278). By means of the suggested method of measurement the
summary velocity .constant (in this case for the oxygen atom)
can be determined. This also applies to the velocity con-
stants of individual primary elementary reactions. It is
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ARG

A New Method for the Determination of the Velocity Constants of
the Elementary Reactions of Atoms and Radicals 62-58-3-3/30

pointed out that all conclusions are only valid in the case
of sufficiently high A,-values (initial concentration of the
initial substance) in ccmparlson with (0), (initial concen-
tration of the oxygen atoms). On the basis of the described
method (see formulae 1-16) the velocity constants of the
elementary reactions of the oxygen atoms with molecules such
as CO, CH » CH;OH were determined. Moreover the velocity
constants of tge reactions of the radicals CHz and CpHg with
the oxygen molecule were obtained. There are 13 references,
4 of which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute for Chemical Physics,AS USSR)

SUBMITTED: January 21, 1957
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Chemlluminessencs in the gasoousz oxidationof acetaldehyds.
Zhur.fiz.khim, 36 no.10:2284.-2286 O '62, (MIRA 17:24)

1. Institut khimicheskoy fiziki AN SSSR.
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AUTHORS: Avremenko, L. I., Postnikov, L. M.
TITLE: Kinetics and Mechanism of the Interaction of Methyl
Radicals With Molecular Oxygen: :

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh
nauk, 1960, No. 11, pp. 1921 - 1929

PEXT: A study has been made of the reaction mechanism of methyl radi-
cals with molecular oxygen at pressures ranging between 0.5-3.5 mm Hg
and at temperatures of 100° - 450°K. A special system was used meking it
possible to suppress side reactions (Fig.1) (light effect in photochemi-
cal reactions). The main characteristic of the system is the circumstance
that the production source of'CH3 radicals (place of the thermal dis-

sociation of acetone) ia separated from the reaction zone of CH3 and 0,

by a nozzle. It was observed that of the two oxygen-containing reaction
products - methyl hydroperoxide and carbon dioxide - the former is the
chief product. The carbon dioxide amounted t0 ~30% of the amount of
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Kinetics and Mechanism of the Interaction of 5/062/60/000/011/002/016
Methyl Radicals With Molecular Oxygen BO13/B0O78

methyl hydroperoxide. Formaldehyde could not be found at higher tempera-
tures either. Apart from the qualitative investigation of the reaction
direction, it was also possible to measure the rate constants of primary
elementary reactions on the mentioned system. For this purpose, the au-
thors' own method (Ref.10) was applied: on the basis of an assumed re-
action scheme, the effective rate constant of the reaction of methyl
‘radicals with oxygen molecules can be determined by measuring formation
of methyl hydroperoxide (Fig.2). The primary character of methyl hydro-
peroxide ensures a linear relationship between the reciprocal end value
of the hydroperoxide concentration and the reciprocal initial value of
the oxygen concentration (Fig.3). On the strength of the data obtained
'it.is also possible to determine the absolute value of the rate constant
of the "quadratic decomposition" (kvadratichnaya gibel') of methyl radi-
cals ké". The determination took place by the method described in
Ref.11 (Fig.4). The results are in good agreement with results obtained
by other authors (Table 1). Experiments were conducted at temperatures
of 200° and at 300°K (Table 2). The curves obtained in this connection
resemble those of Figs. 2-4. It was observed that the reaction of the
methyl radical with the oxygen proceeds practically without activation
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Kinetics end Mechanism of the Interaction of §/062/60/00¢/c11/002/G16
Methyl Radicals With Moleculer Oxygen BO13/B0OT8

energy. To test the effect -of a third particle, the effeciive rate con-
stant k was measured under acetone pressure, and it was observed that
Dbressure has no effect on its magnitude (Fig.S). On the basis of ex-
perience gathered by several authors it was possible to establish the
regularity of the effect of a third particle (acetone) upon the effec-
tiverate constant of the reaction of the methyl radical with oxygen
molecule. By uaing the experimental straight line (Fig.5) and the equa-
tion (11) expressing it, the absolute value of the rate oonstants of
eleméntary reactions was determined:- bimolecular CH. + 02-9 CH5OO

and trimoleoular CH, + 0, + 1= CH;00 + M. Equation (11);

k = ké(ﬁ)'-& ki'g k1 - rate oconstant of bimoleoular reaction; k, - rate

qohstgnt of'ﬁrimoleoular reaction; M - concentration of third rartiocle.
There are 5 figures, 2 tables, and 21 references: 6 Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
= - of Chemical Physics of the Academy of Sciences USSR)

SUBMITTED: June 23, 1959
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.;The purp se-of stig tion was 0. : :

the: equations of an n-p junction for the case when: the’ diffusion length §s much
larger .than the: Debye ‘radius, and. when'- the ‘deviations of the carrier: densities from
their equilibrium values-are quite’ sma? .~ Under: these assumptions, the ‘authors ob-
tain,:using the: sma11-parameter method¢ anapproximate:solution’ of- the system of = |
partial differential equations-for theip-n-junction, and an operator equation con-.
necting  the current: through- ‘the junctiun with- the: voltage applied ‘to it. ‘Both.slo
and fast. variatlons ofﬁthe_parameters ‘are. gons1dered;v In the case of" suff1c1ent1y

ki i rator equatio dUces to an rd1nary non]inear different1aT
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p . equi
sponding to.the’ solution shows that the. charqfng capaci tance of. the Junction oper-
ates in parallel ‘with the nonlinear. active resistance and diffusion capacitance, |
something i therto assumed in varjous approximations without: sufficient justi fica-
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Dynumic propertiaes of a Junction transistor oscillator. Iav.
vyssuchob.zav.; radiofiz, 2 n0.51766=775 159,

(MIRA 13:5)

1. Gor'kovskiy gosudaretvennyy universitet.
(Tranalator nscillators)
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FOSTNIKOV, L.,V.; LYAPUKHOV, V.Ye,

Design of a transistorized voltage stabilizer, Izv, vys, uchsb,
zav.; radioflz, 6 no.4s840-847 '63. (MIRA 16:12)

1, Nauchnc-1ssledovatel'skiy fiziko-tekhnicheskiy institut pri
Gor 'kovskom universitete.
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ASHBEL', N.I.; POSTNIKOV, L.V.

Calculation of transistor self-nscillatory circuits. Izv. vys.
ucheb. zav.; radiofiz. 4 no.2:319-329 '61. (KiRa 14:7)

1. Nauchno-issledovatel'skiy fizike-tekhnicheskiy institut pri
Gor'kevskom universitete, ‘
(Transistor circuits)
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Doplgn of o trangistor Li-oscillater, Radiciekh, 1 elektron,
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1, Submitted Soptenber 19, 1964,
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4

AUTHORS ¢ Ashbel', N.I. and Postnikov, L.V.
._-'-——————__"’—_—\
TITLE: The stability problem of transistor circuits

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, ve t, no- 6, 1961, 1149 - 115h

TEXT: It is shown,on the basis of the diffusion equation
describing the motion of the minority carriers in the base of

a transistor, that the collector and emitter currents of a \
transistor can be expressed in operatorial form by:

Ik = g V) - %8V

- (6)
1
e

]

geve - agkvk

where:
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The stability problem .... £192/E382
= Q.I“ Gk T o ot 7ers, ==
By = kre > l,Cll’Zu:l—_‘kﬂo cth Wy
(7) .
7/0 T
g.= T ekl o cthw oy, = g, v, cthawy,.

N .
In the above, g = Iovlcth wﬁ?l , @ = l/ch W\fl, . and ///&/

il

'Ji :\/1 +"Clpl . The other symbols are as follows:

w: is the normalized base width,
I, = 5qpon (s is the area of the base, q is the

electron charge, p 1is the equilibrium hole
concentration and Dp is the diffusion constant),

k is the Boltzmann constant, and
T is the absolute temperature;

represent small voltage deviations at the

V., and Vi
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emitter and collector junctions with regard to

the operating-point voltages vy and Vg o

The symbol p in Eqs. (6) and (7) represents the Laplace
1

transformation and it is seen that for p, = O , Egqs. (6)

are the same as the static equations of the transistor. Eqs. (6)
can be used in investigating the dynamic behaviour of transistor
circuits - in particular, their stability. This can be done by
using the D-separation method (Ref. %4: Yu.I. Neymark -
Stability of Linearized Systems - LKVVIA, L., 1949;

Ref. 5: Yu.I. Neymark, Yu.I. Gorodetskiy, N.N. Leonov -

Izv. vyssh. uch. zav., Radiofizika, 2, 967, 1959). The method

is employed to investigate the Stability of a blocking oscillator
shown in Fig. 1. It is shown that the characteristic equation
of the system is in the form of:

2 2 2
(LlL2 - M7)(1 - «a )gkgepl + [nge + ngk - txM(gk + gef]pl+1 =0
(9) .
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By applying the D-separation method to Eq. (9), it is found that
; - = i 1
for small - (where T v/ \‘// gkogeoElEZ ) the excitation

condition for the oscillations is almost identical with that

of an oscillator described by static c¢haracteristics when the
inertia of the carriers is not taken into account; as 77 1is
increased, the self-excitation conditions deteriorate. For a
given T the excitation condition is improved by increasing the
currant amplification factor a, and the ratio of the admittarces

of the emitter and collector junctions; the optimum value of
the feedback coefficient is obtained when the product of the
transformation ratio and the square root of the ratio of the
emitter and collector admittances is equal to unity. A
blocking oscillator can also be excited when provided with
negative feedback but, in this case, ¢ should be of the order

of 10% , ‘which can only be achieved if the inductances are
small. In the case of the transistor, type ['\-16 (P-16), the
inductances are of the order of 1 1H and it was therefore
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impossible to produce oscillations in the presence of a
negative feedback.

There are 2 figures and 5 Soviet-bloc rcforcncos (one of
which is a translation from English).

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-tekhnicheskiy
institut pri Gor'kovskom universitet
(Scientific Research Physicotechnical Institute
of Gor'kiy University)

SUBMITTED: May 20, 1961
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AcéESSION NR: AP4017040 ’ 8/0141763/006/006/1216/1226
AUTHOiQS: Ashbel', N. I.; ggstnlkox,l.v 7
TITLE: Concerning'the theory of the LR transistor oscillator
SOURCE: IVUZ. Radiofizika, v. 6, no. 6, 1963, 1216-1226
TOPIC TAGS: oscillatpr. LR-osciliator, transistor LR oscillator,

- phase plane, phase plot, limit cycle, stability boundary, stability

boundary transformation, canonical transformation, pointwise trans-,
formation, self oscillating system, self oscillation period

ABSTRACT: The method previously developed by the authors (Izv.
- VUZ'ov-Radiofizika, v. 4, 319, 1961) for the calculation of the
barameters of transistorized self-oscillating systems is used to de- e
- termine the dynamic behavior of an LR oscillator. The static model
of the transistor is employed. Generalized equations of motion are
derived by approximating the transistor static characteristics by

Card.  1/2 .
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- means of piecewise linear functions. The phase plane is then broken :
. up into linearity regions and the distribution of the equilibrium _
- states in these regions and the stability of each state are then as- -
- certained. The existence, uniqueness, and stability of the .limit

- cycle are proved and the self-oscillation period determined. A

. qualitative comparison of the results with the bohavior of a recal

. transistor oscillator confirms the developed theory. Orig. art.

. has: 5 figures and 25 formulas.

- ASSOCIATION: Nauchno issledovatel‘'skiy radiofizicheskiy institut )
. pri Gor'kovskom universitete (Scientific Research Radiophysics In-
stitute of Gor'k:.y ‘University)

SUBMITTED: 16Feb63 -  DATE ACQ: 18Mar64d ENCL: 00

SUB CODE: GE NO REF SOV: 011 OTHER: 000
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ASHEEL', N.I.; YEMEL'YANOVA, I.S.; POSTNIKOV, L.V.

Use of single-terminal pairs containing a tungelfdiodeéand aLtggtx;lfg;;or
. Izv. vys. ucheb, zav,; radiofiz. no..:832
%zjcompgter units Zv, V¥ ; . i iens)

1, Nauchno-issledovatel'skiy fiziko-tekhnicheskiy institut pri
Gor'kovskom universitete. -
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ARANOVICH, V.G,; POSTNIKOV, L.V,

Dynamics of a multivibrator on plane semiconductor triodes.
Izv.vys. ucheb. zav.j;radiofiz. 4 no.6:1156=1170 161,

' (MIRA 14:12)
1. Nauchno-issledovatel'skiy fiziko-tekhnicheskiy institut
pri Gor'kovskom universitete, ‘

(0scillators)
(Junction transistors)
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AUTHORS ; Ashbel', N.I. and Postnikov, L.V,

TITLE: Calculation of Oscillator Systems Based on
Transistors

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1961, Vo. 4, No., 2, pp. 319 - 328

TEXT: In the calculation of transistor oscillators it is
often convenient to approximate the static characteristics of the
transistors by sections of Straight lines. It was shown in a
number of works (Ref. 2 ~ L.V. Postnikov - Izv., vyssh. uch.
zav., Radiofizika, 2, 767, 1959; Ref, 4 - V.G, Aranovich,

L.V. Posthikov - Radiofizika -in print) that under these
conditions it is possible to give a general solution of the
preblem. In the following, this type of Solution is applied

to an autonomous system with one degree of freedom, and one
transistor. For the purpose of analysis, it is assumed that in
an autonomous system of the second order the nonlinearity is
due to the transistor alone. The equations of the static
characteristics of the transistor can be written in the form
Card 1/7
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(Ref 2):

JK = gmvk - ugnVA
5 , (1)
3 gnv% - BSka

where J J, and Vg v; are currents and voltages of the

K* %3
colletor and emitter, respectively. Eqs. (1) are linear in each
of the four regions Gmn - which are defined by:

(wl)va £ 0; D%, <€ o

~:

(m, n=0 or 1)

Further, it should be noted that 4
%m
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-~ m - m KA ¢ B n
0 - go ~ glv .O “xgo : gl .

The parameters a« and B for junction transistors .are less. than
unity; on the other hand, for point-contact transistors,
o > 1, B -1 and ap 7 1 . The linear portion of the
system can be described by the following set of equations:

"u-é -1 a,._,_{'—}-n,;ﬂvn -+ u“"d, +ad 3 ay I, = byx by - b, (3)
(i=12 3.4,

wvhere a and b are constant coefficients independent of
the pxrameters of the transitor and x and Y are those
variables which cannot undergo discontinuous ’

changes. By substituting J and J from Egs. (1) into

K
Egs. (3), the following system is obtained:

Card 3/7
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UpX by b v Lo o by R by by

(inm : ( '1)”’ "',‘. ”; ( ')" 'U, 0. M
where . : ‘

—— y 14 .
Uy == "l-'l 4" .L{m”I.'- T {1 .l,’,,, ”il: '

”lu= ”il + gn"u: T 7‘.’5’/1 ”1.', . (lfa) .

It is now assumed that the determinant A , constructed from
the coefficients of the lefthand-side portion of LEgs. (4), is
different from zero in all the regions Gmn « In this case,

the solution of these equations with respect to the variables
%, ¥, Vi and v. is:
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Ax=x N oAl 4y Vo0l 1 Mo, Al

Ay = x \—‘ by “lﬁ +y .\..1 by A': 'i‘ \_‘ [’l:x-“é ;

AV = 2 X0y Ak y Ny AL 4 N,
Av =y \_‘ by A, -1 ¥y _\_‘ bis Al 3_'()“ AL

where the quantities Aj are the determinants derived from the J?(T

determinant A of the system. The first pair of these
equations represents the differential equations of the motion
of the system, while the second pair determines the distribution

of the regions Gmn on the xy plane. The linearity regions

G . on the phase plane are determined by the inequalities:

Card 5/7
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Y PP OO

m

r =S:%Z(XEhnﬁw+yE%wﬁ.FEMV#T”W
(6)

-1} ' \ -
= —(m-fl')” (x \_ by /‘f, iy E b "‘51 -+ \_ by A’I’) < 0,

.‘ ° i
from which it follows that, in general, the plane is divided '
into four regions by means of four straight lines issuing from I/ff/
the same point. From Eqs. (6) it is also found that if during

transition from one region Gmn into another, the quantity A

does not change its sign, the regions cover the whole phase plane
without overlapping. On the other hand, if in three regions
it is found that A 0 and in the fourth region A< 0 ,

G
mn
the phase plane in this region is overlapped (three times). 1In
this case, the system of equations is contradictory. The -
coordinates of the equilibrium states of the system can be
obtained from kgqs. (5) by assuming that % = ¢ = 0 ,

The characteristic equation of the system of Egs. (5) is in
the form:
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2 G. i N i Ly 1j
Ap “[z;,bilAl + 2Lb12A;)p +AZPile2A12 =0 (12) .

The correspondence functions for the case of a non-overlapping

phase plane are determined and it is found that these functions

are continuous and monotonically increasing or decreasing

functions with continuous variables. The correspondence functions

can be used in order to determine the periodic regimes of the v41/
oscillator and to study the Stability of these regimes. However,

this is a complex problem. which is not attempted in this work.

There are 7 Soviet references.

ASSOCIATION: Nauchn0wissledovatel°skiy fiziko—tekhnicheskiy
institut pri Gor ‘kovskom universitete
(Scientific Research Physicotechnical Institute
of Gorikiy University)

SUBMITTED: October 11, 1960
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1. Nauchno-issledovatel'skiy fiziko-tekhnicheskiy institut pri
Gor'kovskom universitete.

(Transistors)

(Electric circuits)
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 5, pp 766 - 775 (USSR)

ABSTRACT: The oscillator considered is shown in Figure 1. It is
assumed that the voltages at the collector and the emitter,
with respect to the base change comparatively slowly,
so that the transient phenomena in the transistor can be
neglected and it is possible to employ its static
characteristics. The equations of motion for the

oscillator can therefore be written as: ~+////
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dJ - dJ
L—}M—4+v =E H
1 e

e
dt dt
dJ dJe
- + M — 4 rlJ + vk = = Ek H
dt dt
dv
—§+Jk-J=O;
dt

V'k = fl(Jk, Je); Ve = f2(Je, Jk)

where the first three equations show a linear dependence
between the variables while the last two are the equations

Card2/6
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of the transistor. In practice, it is possible to
represent these two equations by linear approximations:

;o= ' = ] 2
vk Rm(Jk * aJe); ve Rn(Je + ﬂJK) (2)

where a and $ are certain normalised constants
smaller than unity, m and n are subscripts having
values O and 1, while Rm and Rn are constants

assuming various values in the regions G .
. X mn
The inequalities:

(ml)mvk< 0 ; (-1)nve L0 (3)

determine these regions. By introducing the conductances
defined by Eas (%) it is -possible to express Egs (2) in
the form of Eqs (5), where the regions Gmn are again

determined by formula (3). By introducing normalised Vr///

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342620012-0"



07!13/2001 CIA-RDP86-00513R001342620012-0

R T

»

iy

e S S S e S |

Cousd
3/141/59/002/05/014/026
Dynamics of an Oscillator Bgsed on aE}3%é§§§% Transistor

variables "~ X, Y!' and 2 (defined on p 767),
Eqs (1) can be written as Egs (6). This system of
equations can be investigated in the case of a small
% « In order to analyse the "slow" behaviour of the

oscillator, a new variable Y = -Y'! - rX - Ek is

introduced and Z is eliminated from Egs (6). The
resulting formulae are given by Egs (7). By introducing
new variables, defined by Eas (8), Egs (7) can be written
as Egs (9), where the parameters k and Yy are defined

by Egs (10). The boundaries of the regions Gon

determined from the first equations on p 769, are denoted
by f;' and r; , The points at which the phase

trajectories come into contact with the boundaries are
determined by Eqs (13) for r; and Eqgs (14) for T; .

The boundaries containing the “contact" points can be

split into two parts: a segment, a line between a

contact point and the point of-intersection of the
Cardli/6 boundaries and a straight line lying on the other side L%//
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of the contact point. If the points of the boundary r;
are denoted by va and those of the boundary F; by
Snv : the equations of the boundaries are given para-

metrically by Formula (17). The coordinates of the point
of the boundariea& of Formulae (17) should satisfy Eqs (18).
By solving Eqs (9) it is possible to obtain the

transformation Ski into Sl@‘ this is defined by

Egqs (20). The above formulae can be used to analyse a
Special case when the equilibrium state occurs in the
region GOl and the contact points are on its boundaries.

This case is represented by the parameters defined in

Egqs (22) and (23). The transformations possible for this
case are illustrated schematically in Figure 5. The
So-called correspondence functions fij are indicated in

Figures 7. The functions are defined as follows. Trans-

formation of a point Si into S‘j by means of Tij ijr///
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